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Indian Standard
REPAIRS CODE OF PRACTICE FOR EVALUATION, AND ACCEPTANCE LIMITS OF SURFACE STEEL PLATES I. AND WIDE FLATS DEFECTS IN

Scope - Lays down the delivery conditions which apply for the acceptance limits of various defects in hot-rolled plates and flats meant for use in pressure vessels; boilers and any other special application ( as mutually agreed ) in the thickness range of 5 mm up to and including 150 mm. and wide flats with thickness beyond the limits specified above or any other appliagreements between the purchaser and the manufacturer may be made.

1.1 For plates :ation, special !. General

?.I This standard can serve as complementary to other product specification when referred to in hat specification. The surface condition of hot-rolled plates and flats shall comply with the ,equirements laid down in 4. This is applicable both for inspection and inspection after repair done n accordance with 5. In the event that the provisions of this standard do not meet the requirements ;fievaa,lroduct specification, then the requirements specified in the product specification shall !.2 Exposition of surface during processing at the premises of the purchaser may reveal further Jefects not conforming to this specification. In such ma case, the responsibilities for rectifying the Defects at the purchaser's premises shall be decided according to the agreement between the purchaser and the manufacturer, ?.3 Material shall be supplied by the manufacturers in descaled/as rolled condition with the surfaces complying with the requirement of this specification, if the purchaser so specifies. 3. Definitions 3.0 For the purpose 3.1 Products 3.1.1 Plate - A hot or cold-rolled flat product, rolled from an ingot or slab, in rectangular cross;ection of thickness 5 mm and above, and width 600 mm and above, and supplied in straight lengths. 3.1.2 Wide fiat - A flat product of width greater than 150 mm and a thickness generally over S mm, always supplied in lengths that is not coi~led. A special requirement~is that the edges are square. A wide flat is hot-rolled on the four sides ( or in box passes ) or produced by shearing or name cutting from wider products provided the tolerances in the product standard are observed. 3.2 Product Edge The edge as obtained from the normal practice of rolling without the use of of this standard, the following definitions shall apply.

3.2.1 Milledge edge rolls.

3.2.2 Cut edge - Approximately square edge resulting from the cutting of flat rolled alloy sheet into one or more desired width by means of rotary knives ( slit edge ) or blade shear ( sheared edge ). 3.2.3 Square edge 3.3 Discontinuities 3.3.1 General divisions of discontinuities Type of mill edge produced by hot edge rolling, furnished on strip only.
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IS:l2457-1988 X3.1.1 imperfections - Surface to the requirements of this standard.
3.-3.1.2 Defects -Surface requirements of this standard. 3.3.2 Surface discontinuities during 3.3.2.1 Rolled-in scale, pitting rolling. Pitted surface contains Local areas of scale small cavities resulting pressed into the surface of the stock from unsatisfactory processing. on the surface of the discontinuities which which require are to permissible be repaired to be left unrepaired ac~cording to the

discontinuities

3.3.2.2 Roll marks -Periodic roll or due to particles of matter

surface defects due to some imperfections picked up by the rolls.

3.3.2.3 Scratches and grooves - Scratches and grooves are mechanicai damages varying in width, depth and length at the surface. They are mostly parallel or at right angles to the rolling direction. They may be slightly rolled over and seldom contain scale. The damage is caused by friction between the stock and parts of the equipment due fo relative movements. 3.3.2.4 Shell, spills and slivers - A relatively thin film or tongue of metal imperfectly attached to the surface of the steel. The defection the sides of the ingot, caused by metal splashed during teeming having solidified and struck to the mould wall is also called shell or splash. Spills and sliver are minute surface discontinuities of an irregular and flake like nature. Spills and slivers are elongated in the direction of rolling, their extent depending on the degree of reductions. They are still connected as minute particles of shell to the base metal at certain points. 3.3.2.5 Blisters - Blow holes and appearing during hot rolling. 3.3.2.6 Sand marks - Patches hot steel and rolled subsequently. of varying of furnace size and shape located refractory material closely embedded beneath on the the surface surface of

3.3.2.7 Cracked edges - Cracks across edges ( that is, eat right angles to the direction of roiling ) of rolled products. The term `broken corners' is used in connection with large secti~ons, such as blooms, billets and slabs. 3.3.2.8 Seams - Long/shallow groove or striation formed during rolling by the elongation of oxidized surface or subsurface-blow holes. Seams may also be caused by rippled surface or by recurrent teeming laps. 3.3.2.9 Cracks - Cracks in the region of the surface are localized discontinuities of varying length parallel or at right angles to the direction of rolling and which may less frequently occur as crazing. Cracks are due mainly to material stresses which arise during the cooling of rolled stock. oriented-material 3.3.2.10 Hot tears - Hot tears are variably region. They may vary in length, width and depth, and may occur distributed over a limited area. Hot tears arise in the processing of lab ingots, roughed and are associated with steel with stresses in the initial material 4. Requirements 4.1 General 4.1.1 For plates and wide flats for boilers and pressure vessels, the remaining thickness of the affected area under the discontinuities shall not be less than the minimum perniissible thickness as specified in the appropriate standards covering tolerances. This provision may also be applied for other applications as agreed at the time of enquiry and order. 4.1_.2 In cases of dispute, measurement of depth of discontinuities surface of the product, descaled in the vicinity of the discontinuity. ~4.1.3 Areas affected by surface discontinuities shall be determined shall be carried out from the discontinuities in the surface in preferred directions and/or be slabs and continuously or with adverse forming cast slabs, conditions.

as follows:

a) For isolated spot like discontinuities ( Fig. IA ), the affected area is obtained by surrounding the discontinuity. with a circle having a radius which is 50 mm greater than the radius of the circumscribing circle of the discontinuity; and b) In the cmaseof discontinuities appearing in a cluster or line ( Fig. IB and IC ), the affected area is obtained by drawing a rectanqle or a~square the sides of which are 50 mm from the rectangle or square circumscribing the cluster:or line.
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4.1.4 Depending on the steel grade and manufacturing process; plates and wide flats may have surface discontinuities, which may be divided into five categories depending on their nature, depth and number as defined in 4.2 and 4.3. 4.2 Imperfections See Fig. 1, Fig. 2 and Table 1. as being inherent of the

4.2.1 Discontinuities manufacturing process

not exceeding the limits of Table 1 are regarded and are permissible irrespective of their number.

A surface area with a remaining thickness under the discontinuities less than the minimum specified thickness is permissible with a maximum of 15 percent of the area of the inspected surface ( this does not apply to the applications mentioned in 4.1.1 ). 4.2.2 Discontinuities with depth exceeding Table 2 and of which the sum of the affected surface, may be left unrepaired. the limits of Tabl~e 1 but not exceeding the limit of areas does not~exceed 5 percent of the `inspected

A surface area with a remaining thickness under the discontinuities less than the minimum specified thickness is permissible with a maximum of 2 percent of the area of the inspected surface (this does not apply to the applications mentioned in 4.1.1 ), 4.3 Defects See Fig. 2 and Table 2. an affected surface of

4.3.1 Discontinuities with depth not exceeding the limits of Table 2 but with area of more than 5 percent of the inspected surface shall be repaired. 4.3.2 Discontinuities their number. 4.3.3 Discontinuities therefore impair the number. with depth exceeding the limits of Table 2 shall

be repaired,

irrespective

like cracks, shell and seams use of the product, shall always

which are in general deep and sharp, and be repaired, irrespective of their depth and and defects according of discontinuities. to 4.2

4.4 Table 3 gives actions to undertake in respect of imperfection and 4.3, in function of the nature and the geometrical characteristics

IA

Isolated Spotlike Discontinuity

16 Clustered Discontinuities

1C Aligned Discontinuities All dimensions in millimetres. FIG. 1 DETERMINATION OF THE AREAS AFFECTED BY THE SURFACE DISCONTINUITIES 3
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TABLE 1 PERMISSIBLE DEPTH OF DISCONTINUITIES ( Clauses Nominal Thickness of the Product e mm 3Cee 8Ce-c 25 C 40 C 80 < e c e c e < 8 25 40 80 150 4.2, 4.2.1 and 4.2.2 WHICH ) Depth MAY BE LEFT UNREPAIRED

Maximum Permissible of Discontinuities mm 0'2 0'3 0'4 0'5 0'8

TABLE

2

DEPTH

OF DISCONTINUITIES 4.2.2, 4.3, 4.3.1 and

NEEDING 4.3.2 )

REPAIR

( Clauses Nominal Thickness of the Product e mm 3Ce< 8Ce-Z 25 < 40 C 80Cec150 e < e < 8 25 40 80

Maximum Permissible Depth of Discontinuities mm 0'4 0'5 0'6 0'8 0'9

TABLE

3

ACTION

TO UNDERTAKE IN FUNCTION OF THE NATURE CHARACTERISTICS OF DISCONTINUITIES ( Clause 4.4

AND THE GEOMETRICAL

)
Thickness Beneath Discontinuity Less/ not bless than that Allowed by Rolling Tolerances Total Area per Side* Action (see Repair Rules)

Category

Depth of

Discontinuity-for Nominal Thickness of (mm) .8 < 25 > 25 < 40 2 48 < 88

Plate

<8

2 88 < 150

i
Excluding cracks, shell, seams? 6 0'2 < 0'3

I
< 0'4

< 0'5

C 0'6

<# <t >

C 15 percent > 15 percent Any

None Repair None

--Sub-clause 4.2 c 0'4 c 0'5 < 0'6 < 0'8 < 0'9 c% C1: > ~Sub-clause 4.3 < 0'4 < 0'5 -> 0'4 > 0'5 > 0'6 > 0'8 > 0'9 <$ > C 0'6 C 0'8 C 0'9 2 All Repair > 5 percent Repair < 2 percent > 2 percent < 5 percent None Repair None

Cracks, seams? Sub-clause

shell,

4.3.3

All

depths cluster

Repair ( or plate edge, if

*Area is that within a line 50 mm from and around each discontinuity or discontinuity closer ). for similar sharp, deep defects. :Not permitted for pressure vessel ( boiler ) plate or when otherwise specified.

5

IS:12457

-1988
( see Fig. 3 )

5. Repair Procedures

5.1 Grinding - In the case of plates and wide flats for boilers and pressure vessels, the remaining thickness of the repaired ground area shall not be less than the minimum permissible thickness as specified in the appropriate standard covering tolerances. This disposition and order. Grinding may also be applied out for other applications subject
Of THE 25

as agreed at the time of enquiry and the conditions specified

of defects

may be carried
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FIG. 3

REPAIR

OF DEFECTS

( GRINDING

OR GRINDING-t-WELDING

)

5.1 .I

The maximum

permissible

depth of ground

areas is defined

as follows:

a) For plates and wide flats less than 8 mm thick, repair by grinding is permitted to a remaining thickness of 0'3 mm below the minimum thickness ( this does not apply to the applications mentioned in 5.1 ); 15 mm thick, b) For plates and wide flats of 8 mm up to and including permitted to a remaining thickness of 0.4 mm below the minimum not apply to the applications mentioned in 5.1 ); and repair by grinding is thickness (this does

to a remaining c) For plates and wide flats over 15 mm thick, repair by grinding is permitted thickness of 7 percent below the nominal thickness. The remaining thickness shall in no case~be less than 3 mm below the nominal thickness. permissible thickness, as specified 5.1.2 For ground areas with a thickness under the minimum the tolerance standards, the size of a single ground area shall not exceed l/4 m* and the sum of all areas of one side of the product shall not exceed 2 percent of the surface under consideration for plates having a surface area greater than or equal to 12 m", and 5 percent for plates having a surface area less than 12 rn". The size of the ground area refers only to the size of that area with a remaining metal thickness less than the specified minimum permissible thickness, The distance between two ground areas shall not be less than their average width.
in

5.1.3 The requirements of 5.1.1 apply to areas on either face of the product.

the remaining

thickness

between

two opposite

ground

6

IS:l2457-1988
5.1.4 The defects shall be ground completely. The ground areas shall have a smooth transition to the surrounding surface of the product. Complete elimination of the defect may be demonstrated by magnetic particle or dye penetrant test procedures. 5.1.5 The producer is allowed to repair the whole surface by grinding to a thickness not less than the minimum permissible thickness of the product as specified in the appropriate tolerance standards. All the requirements of 5.1.1, 5.1.2 and 5.1.3 are also applicable. 5.2 We/ding The following notes are for guidance welding repair, only: reference shall be made to the appropriate

a) For details of permissible quality standard; and

b) Defects, which cannot be repaired by grinding as stated in 5.1,may be repaired by chipping and/or grinding followed by welding. Unless otherwise agreed at the time of enquiry and order, repair shall be carried out with the agreement of the purchaser and/or inspecting authority under the following conditions. 5.2.1 The sum of all repaired areas by welding consideration for plates having a surface area having a surface area less than 6 ma. The distance between shall shall two welded be completely areas shall eliminated thickness exceeding shall not exceed greater or equal 2 percent of the surface under to 6 ms, 5 percent for plates average width.

not be less than their before any filler

5.2.2 The defects This procedure nal thickness.

metal is applied. below 80 percent limits, of the nomispecial consito the

not reduce the having depths

of the product

For occasional defects deration will be necessary.

the above mentioned using

5.2.3 The repair shall be carried out by competent grade of steel and acceptable to the purchaser.

welders

a procedure

appropriate

5.2.4 All welds shall have a reasonable length and shall consist welding beads. The weld shall be free of any lack of fusion, undercutting, which could impair the workability or use off the product in question. The deposited weld material shall have an excess be ground smooth and level with the product surface. 5.2.5 After 5.2.6 Proper trant inspection. repair, repair a post-weld treatment

of at least three parallel cracks and other defects subsequently has to

of at least 2 mm which

may be considered,

if necessary. magnetic particle or dye pene-

may be verified

by ultrasonic,

radiograph~ic,

5.2.7 For every welding repair, the producer shall file on request at the time of enquiry and order reports containing a sketch, showing dimensions and location of the defect and full details of the repair procedure including the welding consumables, eventual post-weld heat treatment and non-destructive testing.

EXPLANATORY

NOTE criteria for surface finish

This Indian Standard has been prepared to indicate the acceptance of hot-rolled plates and wide flats of various grades of steels. finish assistance In the preparation of this standard, of hot-rolled plates and wide flats - Delivery 7
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